Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.004 Å; R factor = 0.053; wR factor = 0.151; data-to-parameter ratio = 18.2.
Technologies, 2010) T min = 0.842, T max = 1.000 5817 measured reflections 3292 independent reflections 2355 reflections with I > 2(I) R int = 0.027 Refinement R[F 2 > 2(F 2 )] = 0.053 wR(F 2 ) = 0.151 S = 1.04 3292 reflections 181 parameters 2 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.22 e Å À3 Á min = À0.20 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the pyridyl ring. Data collection: CrysAlis PRO (Agilent Technologies, 2010); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010 
Comment
In continuation of long-term structural investigations of thiourea derivatives (Tiekink, 1989; Lai & Tiekink, 2002; Muramulla et al., 2009) , the title compound, (I), was investigated. The atoms comprising the thiosemicarbazone backbone of the molecules, i.e. S1,N1-N3,C1,C7-C10 are co-planar (r.m.s. = 0.0720 Å). While the pyridine residue is twisted out of this plane as seen in the value of the N3-C8-C10-N4 torsion angle of 164.7 (2) °, the cyclohexyl group is almost normal to the plane; C2-C1-N1-C7 is 87.7 (3) °. The amine-N-H1 and imine-N3 atoms are directed to the same side of the molecule enabling the formation of an intramolecular N-H···N hydrogen bond, Table 1 . The pyridine-N atom is directed away from the rest of the molecule and is proximate to the methyl substituent which results in the formation of a C-H···N contact, Table 1 .
The crystal packing is dominated by N-H···S hydrogen bonds that lead to centrosymmetric dimers, Table 1 . Dimers aligned along the a axis are connected into a supramolecular chain via C-H···π interactions involving methyl-H and the pyridyl ring. There are no specific intermolecular interactions occurring between chains, Fig. 3 .
Experimental
Cyclohexyl isothiocyanate (0.706 g, 5 mmol) and hydrazine hydrate (0.250 g, 5 mmol), each dissolved in 10 ml ethanol, were mixed with constant stirring. The stirring was continued for 30 min and the white product, N(4)-cyclohexylthiosemicarbazide formed was washed with ethanol and dried. A solution of the N(4)-cyclohexylthiosemicarbazide (0.51 g, 3 mmol) in 10 ml methanol was refluxed with a methanolic solution of 2-acetylpyridine (0.363 g, 3 mmol) for 5 h after adding 1-2 drops of acetic acid. A white powder separated on cooling the solution which was filtered and washed with methanol. This was recrystallized from methanol and dried in vacuo over silica gel. (M.pt. 453-455 K; Yield 0.682 g, 76%). Elemental analysis:
Calc.: C, 60.83; H, 7.29; N, 11.60%. Found: C, 60.72; H, 7.25; N, 11.57%. FT-IR (KBr, cm -1 ) ν max : 3329 (s, NH), 2931, 2851 (s, cyclohexyl), 1580 (w, C═N-N═C), 980 (m, N-N), 1358, 835 (w, C═ S), 657 (m, pyridine in plane).
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H = 0.93 to 0.98 Å) and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2-1.5U eq (C). The N-bound H-atoms were located in a difference Fourier map and were refined with a distance restraint of N-H 0.88±0.01 Å, and with U iso (H) = 1.2U eq (N). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.98373 (10) 0.38035 (6) 
